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ings;  Corrosion;  Piping;  Plastics 

aluminum  piping  223 
anode  studies  67,  91,  194,  223,  297 
corrosion  20,  43,  223,  244,  297 
economics,  company  experience  20 
installation,  truck-mounted,  boom 
hung  earth  auger  63 
interference  with  railroad  signal 
currents  116 

mechanism  and  definition  92 
pipe  in  casing;  possible  damage  43 
pipelines  old,  criteria  for 
application  92 
polarization  techniques  298 
steel,  in  field  liquids  116,  223 
supplement  to  water  treating  20 
tankers  245 

test  taps  for  electrical  tests  43 
theory,  deep  ground  bed  43,  67 
theory,  galvanic  materials,  balanced 
areas  67 

theory,  pipe-to-soil  potential  223 


training  program,  gas  company  194 
underwater  tanks  20 
well  casings,  in  Hugoton  and 
Panhandle  fields  168 
world  survey,  protected  lines  and 
savings  194 

CERAMICS 

refractory  materials,  furnaces  300 
firebrick  insulation,  cost  reduction  21 

CHANGEOVER 

Boston,  4% -month  project  39 
winter  installations 

CHEMICAL  ANALYSIS 
Raney  nickel  299 
CHEMICAL  INTERMEDIATES 
propylene  oxide  291 
CHROMATOGRAPHY.  See  also  Analyti¬ 
cal  Instruments 

adsorption,  analytical  accuracy 

21,  68 

adsorption,  hydrocarbons  272 
apparatus,  improved,  Paris  gas 
system  44 
column  design  246 
diffusion  bands  in  columns  22,  69 
large-scale,  for  sample  preparation 
146 

paper,  for  vapor  and  liquid  phase 
gums  93 

vapor  detector,  dielectric  constant 
basis  93 

vapor  phase  45,  273 
water  elimination  271 

Automation 

continuous  analysis  225,  272 
controlled  atmospheres  269 
gas  sampling  296 
process  control  169,  296,  302 
programmed  temperature  unit  93 
retention  temperatures,  equation 
and  computation  94 
Determination 

ethylene  glycol  mixtures  69 
hydrogen,  deuterium  and  HD 
separation  45 

hydrogen,  tritium  and  hydrogen 
separation  45 
hydrogen  cyanide  93 
lead,  in  gasolines  196 
paraffins,  normal,  by  molecular 
sieve  196 

pyrolysis  products,  direct  deter¬ 
mination  169 

styrene,  impurities,  analysis  69 

Gat  Analysis 

factors  in  69,  196,  225,  271,  288,  296 
low  temperature  196 
nitrogen  68 

nitrogen  bases,  shale  oil  118 
stationary  phase,  alkyl-tetrazole, 
for  hydrocarbons  196 
time-column-operation  relations  169 

Identification 

hydrocarbons,  in  wax  118 
incinerator  effluents,  hydrocarbons 
21 

tar  fractions  38 


COAL.  See  alto  Gasification 

ash,  handling  equipment,  industrial 
83 

cyclone  furnace,  literature  review, 
1954-60  36 

energy  supplies,  forecast  5,  279 
energy  supplies,  Germany  288 
energy  supplies.  Great  Britain  76 
extracts,  mass  spectra  22,  246 
gamma  and  neutron  irradiation,  low 
temperature  carbonization  137 
gamma-irradiated,  extraction  by 
pyridine  137 

heating  plant,  smoke-dust-noise- 
controlled  37 
manufactured  gas  289 
pipelining  277,  279 
pulverized  fuel  firing,  history  36 
Carbonization 

brown,  conditions  for  char  briquettes 
186 

coke  oven,  new  Kattwyck  (Hamburg) 
plant  161 

Fisher-Schrader  process  BM-AGA 
correlation  107 
gas  use,  Belgium  186 
gas  use,  Czechoslovakia  186 
low-temperature,  continuous,  non¬ 
coking  coals  61 

low-temperature,  fluidized  process, 
Australia  83 
Rexco  process  237 
retorts  61,  185 

temperature  effects,  on  diamagnetics 
of  chars  186 

thermal  behavior,  oxidation  effects 
186 

viscosity,  laboratory  pressure  tests 
186 

Chemistry 

oxidation  to  acids  187 
oxygen  adsorption,  heat 

36,  37,  237,  289 

nitrogen,  method  and  range  225 

Combustion 

lean  cupola  gas,  for  heat  recovery 
39 

Gasification 

comparison,  published  processes 
107,  187,  230 

Fischer-Tropsch  process  289 
fluidization  of  fines,  theoretical 
design  11 

fluidization,  slurry  11,  12,  37 
heat  exchange  12,  37,  137 
heat  transfer  from  char  product  161 
kinetics,  high-pressure  187 
low-rank  coals  12,  37 
Lurgi  process 

37,  107,  137,  161,  187,  215 
pressure-oxygen  operation 

37,  137,  265 

steam  and  oxygen  37,  187,  215 
suspension  of  fines  12,  61,  83 
underground  multiple  path  215 
Physical  Properties 
high  temperature  83 
internal  surface  area  vs  oxygen 
groups  36 

spectra,  ultraviolet  22 


COAL  GAS 

town,  comparison  of  natural  gas, 
coal  and  oil  as  raw  material  173 

COATINGS.  See  also  Corrosion 

general  protective  93,  116,  194,  224 
joints,  in  mill-coated  pipe  116 
paints,  organic,  industrial  application 
44,  67,  168,  224 

sprayed  metal,  gas  industry  corrosion 
68 

spraying,  plasma  jet  research  194 
structural  steel  protection  44 

Pipelines 

£^,=phalt  92,  194,  297 
leakage  conductance,  measurement 
67,  92 

internal  coatings  tests  234 
noise  reduction  293 
plastic  298 
plastic  pipeliners  145 
polyethylene  tape  145 
protection  specifications  correlated 
with  electrical  potential  differ¬ 
ences  20 

rubber  and  asphalt  43 
services  and  fittings  43 

Plastic 

adhesion,  metal  surface  preparation 
116 

epoxy,  on  well  casings  116,  145 
inside  tubing  245 
non-solvent,  application  245 
polyvinyl,  plastisol  for  LPG  tanks 
261 

reinforced  246 
salt  resistant  43 

COKE 

general  development  12,  36,  83,  188, 
289 

low-rank  coal,  “Cleanglow”  76,  83 
COMBUSTION.  See  also  Burners 
Eighth  International  Symposium  112 
equipment  16,  221,  295 
flue  gases  241 
surface  301 

Flame  Research 
boundary  layer  294 
burning  velocity,  heat  loss  16 
carbon  monoxide  16 
evaluating  behavior  of  gases  268 
extinction  limits  17 
plate  surfaces  293 
speeds  and  pressures  16 
turbulent  diffusion  294 
Research 

aeration  and  recirculation  problems 
16 

flameless  179 
fuel  composition  267 
radiative  transport  191 
solids  in  air  stream  191,  273,  301 
Combustion  Systems 
noise  production  15,  18 

COMMUNICATIONS.  See  also  Tele¬ 
metering 

facilities  selection,  costs,  reliability 
33 


microwave,  for  pipeline  systems 
9,  80 

COMPETITION 

advertising  99 
appliance  tests  204 
appliances,  air  conditioning  175 
appliances,  gas  dishwasher  73 
ductile  iron  casting  17 
gas  V8  oil,  space  heating 
173,  204,  230,  253 

general  developments  5,  28,  53,  76, 
149,  173,  230,  253,  292 
LPG  distribution  253 
new’  development  277 
new  energy  sources  280 
price  vs  availability  277 
transportation ;  electricity  vs 
carbon  fuels  277 

COMPRESSIBILITY 

binary  gas  mixtures  170 

carbon  dioxide,  Edwards  balance  17C 

diatomic  gases  171 

extreme  pressure  data  122 

flow  characteristics  285 

nuclear  magnetic  resonance  147 

COMPRESSOR  STATIONS.  See  also 
Automation 

automatic  34,  80,  133,  212,  285,  28( 
centrifugal  pumps  9 
freezing,  prevention  182 
gas  turbine  234 
modernization  234 
prime  mover  costs  80 
pulsations,  effect  on  valves  104 
semi-automatic.  United  Fuel  Gas, 
Kenova  W.  Va.  133 
semi-permanent,  specifications  34 
size  of  units  9 

specifications  and  equipment  212 
turbine,  regular  maintenance  81 
vibration,  elimination  by  cylinder 
design  15 

COMPRESSORS.  See  also  Engine  Wear; 
Lubrication 

air,  centrifugal,  operation  cost  193 
axial-flow,  gas  field  gathering  9 
engine-driven  unit,  design  33 
field  tests,  nonlubricated,  rings  and 
packing  182 

foundation  design,  sandy  soils  57 
jet,  use  of  natural  pressures, 
Roumania  182 
maintenance  104, 182 
station  repairs,  after  30  years  9 
turbines,  pressure  reduction  183 

COMPUTERS.  See  also  Mathematical 
Methods 

dispatching,  components  under 
development  66 
exploration  tool  282 
hydraulic,  potential  for  logic 
networks  114 
industrial  application  18 
miniature  computers  274 
optimization  study,  field  completion 
78 

petroleum  engineering  222 
processing  applications  19,  42,  166 


reactor  design,  catalyst  volume  19 
research  and  development  control 
167 

selection,  office  and  design  data  222 
types,  central  data  handling  167 

Control 

mathematics,  balances  and  variables 
167 

stations  80 
systems  42,  90, 144 

CONDENSATE.  See  also  Corrosion 

stock-tank  vapors  284 

CONTACTORS 

packed  towers,  design  245 

CONTROLS 

alarms,  gasometers  279 
engineering  269 
evaluation,  selection  167 
failures  167 
processing  167 

CONVERSION 

coal  to  natural  gas  50 
town  gas  to  natural  gas  86 

COOKERS.  See  also  Burners;  Ovens 

broiler  165 

burner  bracket  locator  219 
English  market  improvement  165 
gas-air  mixtures  16 
high-speed  17 
ovens  241 

ovens,  bakery  applications  17 
portable  65 
quality  control  219 
ranges  142,  293 

COOLING 

heat  dispersion  vs  droplet  sizes  24 

CORE  TESTING 

Mohole  282 

CORROSION.  See  also  Cathodic  Protec¬ 
tion;  Coatings;  Inhibitors 

accelerated  tests  297 
alloy  steels,  review  195 
alternating  currents  93 
aluminum  20, 116, 168 
aluminum  and  steel  195 
annual  symposium,  pipelines  92 
brines  195 

carbon-steel  exhaust  gas  224 
cast  iron  44 
classification  145, 270 
consumer’s  problems  68 
control,  anodic  protection  92 
copper,  by  potable  water  93 
detection  92, 195 
detection,  monitoring  195 
distribution  systems  109, 117 
drainage  switches,  pipelines  116 
high-temperature,  alloys  68 
inspection  methods  92 
pipelines,  annual  symposium  92 
pipelines,  internal  85 
International  Congress,  London 
1961  116 

low-carbon  steels,  seawater  44 
plant  maintenance  243 
plastics  use  129, 298 


pressure  vessel,  failure  92 
prevention  271,284 
resistance,  measurement  224 
simulated  installation  297 
soil  bacteria  117, 145 
soil  properties,  pipeline  protection 
20 

steel  corrosion,  fouled  reagents  155 
steel,  hydrogen  attack  9 
stray  current  245 
stress-materials,  behavior  44 
stress  cracking,  pH  on  MoV  steel 
224 

sulfur  damage  297, 298 
testers  116 
titanium  298 

Cathodic  Protection 
economic  studies  20,  194,  270,  297 
ground  potentials  20, 194 
polarization  studies  297,  298 

COST 

corrosion  control  affects  reduction  21 
industrial  construction  2 
investment  and  operating 
2,  149,  173,  202,  253 
pipeline  expansions  26 
process  equipment  202 
Reduction 

computers,  catalyst  requirements  19 
consumer  17 
leaks  in  mains  14 

plastic  piping,  repair  by  insertion  14 
plastic  piping  replacements. 

Public  Service  Co.  14 
thin  wall  pipes  19 

CRACKING.  See  also  Pyrolysis 

computer,  simulated  109 

high  vacuum  coal  decomposition  289 

thermal,  hydrocarbons  301 

CRYOGENICS 

future  applications  50 
hydrogen  refrigeration  247 
low  temperature  behavior  272 
storage,  propane  260 

CUSTOMER  SERVICE 

accounting,  order  card  system  97 
consumer  sales  292 
consumer  sales  People’s  Natural 
Gas  Co.  73 

mobile  homes,  codes  109 
property  damage  292 
quality  control  97,  277 
rental,  heaters  295 
standardization  truck  loading  39 

D 

DEHYDRATION 

adsorption  258, 284 
capillarity,  sandstone  baffles  56 
glycols,  inhibitors,  hydrates 
154,210 

knockout  drums,  applications  154 
refrigeration  32, 154 

DEHYDROGENATION 

petrochemical  intermediates  38 

DENSITY 

fluid,  binary  hydrocarbons  248 


fluid,  slurries,  radioisotope 
measurement  69 

gas,  balance  in  chromatography  45 

DETONATION 

hydrogen-oxygen-nitrogen  mixtures 
219 

knallgas,  deuterium,  properties  120 
shock  tube  turbulence,  and  CO  88 
theories,  reaction  waves  and  models 
88 

DIFFERENTIAL  THERMAL  ANALYSIS 

detectors  146 

DIFFUSION 

binary  mixtures,  Kirkendall  effect  70 
coefficients,  hydrocarbons  120,274 
coefficients  atomic,  vs  molecular 
hydrogen  197, 274, 300 
heat,  equations,  gases  46 
particles,  in  nonuniform  gases  227 
waves,  dissociated  gas  45 

DISPATCHING 

centralized  285 

controls,  speed.  Central  Hudson  140 
DISTILLATION.  See  also  Gas  Analysis 

batch,  theory  and  practice  38 
molecular,  high  purity  techniques 
225 

reflux  flow  rate  300 
DISTRIBUTION  SYSTEMS 

Alaska  201 
basic  load  data  109 
cathodic  protection,  industrial  area 
194 

computer  control  39, 163 
construction  109 
conversion  39, 86 
customer  property  damage  292 
design  190 

design,  pressure  regulators  217 

economics,  maintenance  265 

education,  welding  87 

education,  flow  problems  217 

England,  Whitby  63 

flow  factors  14 

gas  handbook,  annual  217 

gas  losses,  factors  63 

oil  foggers  111 

plant  operation  265 

pooling  86 

sales  policy  292 

substructure  damage  292 

underwater  mains  292 

valve-regulators  86 

DRILLING 

air-gas,  1961  forecasts  2 
blowout  prevention  30 
cable  tools,  Arctic  application  30 
cementing,  porous  zones  7 
competition  257 

deephole,  J.  W.  Mecom  at  13,000  ft. 
30 

deepwell,  Anadarko  No.  1  (Okla.)  56 
diesel-electric,  Canada  78 
dual  weight  drill  pipe  101 
electric  rig  129 
equipment,  Mohole  tests  153 
equipment,  techniques  55 
exploration,  Arkoma  Basin  207 


foaming  agents  54, 153 

field  costs  101 

geological  surveys  280 

hard  rock,  slim  hole  180, 282 

increase,  Arkoma  Basin  208 

joints  232, 244 

Mohole,  test  results  129, 282 

mud  pumps,  instrument  control  30 

offshore  operations  257 

petroleum,  1.5%  decrease, 

1961  forecast  50 
return,  on  investment  207 
rigs,  record  speed.  So.  Louisiana  78 
rotary  drilling,  progress  257 
tapered  pipe,  heavy  ends  129 
tool  joints,  handling  7 
turbo-drill,  directional  use  129 
wire  rope,  plastic  core  271 
Air 

foaming  agents,  use  180 
gas  turbine,  use  257 
hard  rock  country  78 
workovers  282 

Costs 

major  equipment  149 
rapid  rise  2,  50,  232 
reduction,  Mississippi  field  207 

Hydraulics 

higher  pressure  129 
impact  78 

jet-bit,  design  criteria  30 
velocity,  penetration  78 

Mud 

chromate  stabilizers  55 
effect  on  pump  efficiency  153 
high  temperature,  high  pressure  284 
inverted  emulsion  207 
Iran,  variable  weight,  salt  formations 
180 

manifolding  system  129 
principles  and  selection  55 
pumping,  volume  control  207 

Research 

bits  30 
detergents  282 
jet  flame  use  257 

DRYERS,  CLOTHES 

burner  control,  solenoid  and  safety 
valve  165 

Consumers  Union  tests  on  electric  and 
gas  dryers  165 
lint  removal  241 
modulating  268 
sales  gain,  1960  49 

DUST.  See  also  Air  Pollution 

automatic  counter  and  size 
discriminator  22, 45 
detection  in  gas  258 
electrostatic  size  classifications  103 
filter,  for  gas  appliances  142 
gas  conditioning,  sampling  258 
Removal 

deposition  equations  79 
ferrous  sulfide  284 
electrostatic,  condensate-coated 
particles  132 

entrainment  separation  233, 285 
measure,  settling  velocities  154 


mechanical,  simplified  type  33 
particle  capture,  flowing  stream  33 
porous  pad,  oil  spray  contact  56 
slurry  settling,  fatty  acid  addition 
132 

spray-washer,  stack  base  56 
V'enturi-scrubber,  open  hearth  210 
wet  scrubbers,  performance  210 

E 

EDUCATION 

instrumentation  and  process  control, 
courses  202 

LPG,  technicians  school,  Georgia 
Tech.  125 

ELECTRICITY 

competition,  househeating  field 
53, 178 

competition,  rates  5 
consumption,  postwar,  use  in  US 
utilities  28 

free-piston  power  station  28 
generators,  size,  efficiency  255, 280 
handicaps;  assets  favoring  gas  usage 
53 

LPG,  comparative  pricing  28, 76 
peak  shaving  178 
power  generation,  bacteria  302 
space  heating,  competition  73, 204 
wiring  rs  fuel  transportation  277 

ELECTRON  MICROSCOPY.  See  also  Ana¬ 
lytical  Instruments 

particle  size  distribution,  vs  sedi¬ 
mentation  method  196 

EMISSION  SPECTROGRAPH.  See  also 
Analytical  Instruments 

x-ray,  sulfur  in  gasoline  22 
ENERGY  SOURCES.  See  also  Reserves 

atomic  power,  industry  280 
atomic  power,  propulsion,  satellites 
178 

Australia,  new’  devices  280 
bacteria,  electricity  302 
basic,  power  53, 178 
coal,  1975  279 

conferences.  First  and  Second  Annual 
Energy  Institute,  1960,  1961 
6,  205 

conversion,  gas  to  electricity  76 
external  combustion  motor,  Stirling 
engine  280 
fuel  cells  256,  280 
fuel  reserves  255 
gas  reserves  255 
gas  turbines  281 
gas,  Germany  288 
heat  pumps,  refrigeration  cycle  231 
magnetohydrodynamics  231,  281 
market,  industrial  use  277 
new’  devices,  propulsion,  space  flights 
177, 178 

oil  shale  255,281 
photochemical  propulsion  178 
production  and  consumption,  analyti¬ 
cal  study,  balance  sheet,  1954  152 
requirements  and  end  use  177 
sewer  gas  258 
solar  cells  231,304 


surveys.  United  Nations  152 
thermionics  231,  281 
thermoelectricity  231, 293 
thermoelectricity,  liquid  and  gas  fuel 
burners  281 

tidal.  Ranee  River  project  256 
total  gas  utilities,  shopping  center 
126 

transportation,  NRC  survey  6 
USSR  fuel  technology,  supplement 
74 

ENGINES 

compressor,  controls,  improved 
efficiency  58 
cooling  systems  58 
dual-fuel,  control  variables  104 
gas  fueled  57, 253 
inspection,  fatigue  cracks  57 
maintenance,  turbocharged  58 
Stirling,  external  combustion  280 

EQUATION  OF  STATE 

linked-diagram  expansion  146 

EQUILIBRIA.  See  also  Phase  Equilibria 

equilibrium  constants  274 

EQUIPMENT 

tools,  air  conditioning  296 

ETHANE 

distillation  269 

ETHYLENE 

catalytic  removal,  carbon  monoxide 
138 

compressibility  data  138 
distillation  284 
hydrogenation  249 
oxidation,  acetaldehyde  and  acetone 
237 

polymerization,  in  solution  291 
polymerization,  low  pressure  291 
production,  petroleum  feedstocks 
187,216 

purification,  CO  removal  107 
regenerative,  process  61 
synthesis,  CO/H,  12 
yield,  effect  of  feed  composition  215 

EXPLORATION 

Africa,  Spanish  Sahara,  promising 
study  7,  153 

Africa,  Sahara,  foreign  interests 
permitted  2 

Alaska,  wildcat  activity  130 
Alberta,  historical,  gas  discovery 
149 

Arkoma  Basin,  Atoka  formation 
7,  102,  207,  208 
Argentina,  Tierra  del  Fuego 
drilling  130 

Arizona,  Black  Messa  Basin  101 
California,  Sacramento  Valley, 
discoveries  3,  55,  102,  208 
Canada,  Arctic  Islands  153 
Colorado,  Niobrara  discoveries  179 
computer,  use  of  entropy  statistics 
208 

computer  use,  as  tool  282 
drilling,  ocean  floor  283 
East  Texas,  reef  development  180 
flow  tracing  method  282 
Frio,  Texas,  intensive  gas 


development  101 
gas,  expansion  required  99 
geological  evaluation,  wireline 
tester  282 

geological  surveys,  Arctic,  Paleozoic 
sediments  30 

geological  surveys,  Canada,  Queen 
Elizabeth  Islands  130 
Germany,  Zechstein,  distribution  of 
COj,  CH,  -f-  N:,  gases  102 
Green  River  Basin  102 
incentives,  adequate  pricing  282,  283 
Jordan,  petroleum  prospects  278 
Louisiana  (Southern),  42  new  fields, 
1960  3 

Nebraska,  Chadron  arch,  Permian 
facies  208 

New  Mexico  and  Colorado,  Chama 
Basin  31 

New  Mexico  (Southeast),  lithology 
of  facies  7 

offshore.  Great  Lakes  283 
Oklahoma  (Northwest),  multiple 
zones  and  reserves  130 
Pennsylvania,  deep  drilling 
successes  102 

petroleum,  Mexico,  1960  statistics 
173 

petroleum  production  283 
Phillips  enlarges  gas  expenditures 
101 

survey,  gas  preference  100 
West  Germany,  discoveries  in  1960 
130 

wildcats,  increase  necessary  28 
Wyoming  basins.  Green  and  Powder 
Rivers,  1960  activity  7 
Wyoming  basins,  W'ind  River  and 
Big  Horn,  1960  activity  7 
Wyoming,  mapping,  trends  in 
Minnelusa  208 

Texas 

eastern  Delaware  basin  30 
Fairway  field  208 
Northeast,  Jurassic  formation  102 
Oklahoma,  gas  Red  Cave  formation 
78 

Delaware  Basin  102 
Wilcox  sand,  Jim  Hogan  and  Webb 
Counties  102 

EXPLOSIVES 

annual  report,  Bureau  of  Mines, 

1959  65 

re!5earch.  Bureau  of  Mines,  1955-56 
88 

F 

FEDERAL  POWER  COMMISSION 

controversy  with  Administration  26 
functions  and  problems  175 
gas  pricing,  regulation 
97,  125,  229,  253,  277 
history,  position  and  future  150 
Landis  report  26,  51,  74 
pipeline  authorizations,  record  203 
problems  and  changes  202 
responsibilities  of  industry  229 
sales  of  reserves,  billion-dollar. 
Humble  Oil  253 
slow  procedures  criticized  26 


FISCHER-TROPSCH.  See  alto  Synthetit 
Gat 

catalyst,  bed  cleaning,  wax 
extraction  by  oil  12 
gas-recycle  process,  performance 
262 

gasification  of  solid  fuels  289 

FLAME  CULTIVATION 

crop  cultivation  142,  241 
grain  drying  241,  268 
irrigation  ditch  weeding  241 

FLAME  RESEARCH.  See  alto  Burnert; 
Burning  Velocity;  Furnacet;  Ignition; 
Individual  Gat  Componentt 
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industry  expansion  74 
pentanes  181 

plant.  King  Ranch,  Texas,  largest 
U.S.  33 

plants,  Alberta,  Canada  33 
refrigeration  9,  57,  103,  210 
Vermilion — Riverside,  Louisiana, 
plant  216 

HYDROGASIFICATION 

petroleum,  catalytic  prehydrogen¬ 
ation  84,  108,  138 

HYDROGEN 

ammonia,  by  Ni  adsorption  62 
condensation,  atomic,  molecular, 
low  temperature  148 
determination,  concentration,  gas 
streams  298 

dissociating,  coefficients  viscosity, 
diffusion  300 

hazards,  production,  handling  27 
hydrogenation,  olefins  303 
liquefaction  161,  263 
liquid,  density  246 
production,  cost  238 
production,  five  flow'  schemes  13 
production,  hydrocarbon  reforming 
6,  62,  108,  238,  243,  263 
production  techniques,  improvement 
for  economy  62 


properties,  reactions  45 
reaction  on  Pt  262 
recovery,  diffusion  through  Pd-Ag 
tube  13 

separation,  isotopes  45,  148 
separation,  low  boiling  impurities 
108 

tritium,  displacement,  hydrocarbons 
22,  199,  200 

HYDROGEN  CYANIDE 

preparation,  sparking  CH,  and  Nj 
161 

removal;  water  scrubbing,  blast 
force  gas  181 

HYDROGEN  SULFIDE 

determination  196,  272 
free  sulfur  reaction,  Stretford 
Sweetening  285 
ionization  constant,  radioactive 
techniques  121 
production,  cobalt  molybdate 
catalyst  62 
properties  297,  303 
sulfur  reactions  on  metal  films  275 
Removal  from  Gas 
catalytic  oxidation  80 
chemical,  amines  vs  hot  carbonate 
103 

chemical,  anthraquinone  disulfonic 
acids  285 

chemical,  dipotassium  hydrogen 
phosphate  234 

chemical,  ferric  acetate  scrubbing  80 
chemical,  iron  oxide,  box-rotation 
system  57,  80 

chemical,  mono-,  diethanolamine 
211,  233 

chemical,  sulfur  hexafluoride  132 
chemical,  Thylox  process,  pH  control 
9 

chemical,  two-stage,  amine,  water 
181 

chemical,  zeolites,  synthetic  103 
conversion,  glowing  tungsten,  to  S 
165 

hot  potassium  carbonate 
103,  211,  284 

Lacq,  France,  COj-hydrocarbon 
removal  155 
methods  57,  181 
modern  plants  103 
molten  sulfur  absorbent  211 
oxide  57 

pellet  tower,  concurrent  flow  132 
practices,  current,  review  57 
regenerative  adsorption,  Haines  132 
scrubbing  258 

scrub-liquor  regeneration,  by  azine 
dye  base  80 

Stretford  process  33,  132,  211 
techniques,  future  developments  285 

HYDROGENATION 

catalytic,  ethylene  249 
crude  benzene,  NO  removal  from 
coke  oven  gas  138 
oil  shales,  ethane  production  150 
research,  1960  literature  216 


I 

IGNITION.  See  alto  Burner  Controls; 
Safety;  Valves 

electric  wire,  methane  and  Hj  with 
air  198 

formaldehyde,  effect  of  CH,  198 
tunnel  burners  16 

INCINERATORS 

optimum  temperature  269 
standards  cooperation,  to  reduce 
air  pollution  61 

INDUSTRIAL  HEATING 

agriculture  89 
annealing  40,  112,  143,  243 
banana  ripening,  improved  heater 
220 

brazing,  automatic  17,  65,  243 
burners  17,  243,  273 
diversified  gas  load 
41,  126,  192,  220,  221,  243 
furnaces;  heavy  duty 
17,  166,  192,  268,  294,  295 
furnaces,  metal  shops  41,  268,  295 
kettles  65,  113,  143 
kilns,  sludge  recovery  41,  113,  220 
LPG,  in  glass  manufacture  89 
metal  heating 

41,  65,  89,  112,  113,  143,  221 
metal  melting,  advantages,  gas  over 
oil  17,  41,  143,  166,  221,  268,  294 
ovens  90,  269 

space,  plants  and  shops  295 
steam-generation  193 
sulfur  melting  220 
temperature  controls  220,  269,  294 

INERT  GAS 
purging  279 

INFORMATION 

classification,  concept  coordination 
175 

indexing,  AIChE  author  system  150 
retrieval,  progress,  systems  175 
retrieval,  U.S.  Patent  Office  278 

INHIBITORS 

acetylenic  alcohols,  in  mineral  acids 
145 

oxygen  scavengers,  casings  224 
scale,  chemical,  in  refineries  117 
steel  and  corrosion  in  HCl  117 

INSTRUMENTS.  See  alto  Automation 

control,  advances  90,  114,  222,  270 
gas  detector,  principles  67 
gas  detector,  recorder  14 
humidity  measurement  296 
pressure  gages,  bourdon  157 

INSULATION 

heat,  in  dwellings,  radiation  93 
thermal,  foamed  plastic,  properfies 
261 

thermal,  multiple-layer  and  vacuum 
261 

thickness,  pipes  and  flat  surfaces 
117 

INTERCHANGEABILITY.  See  alto 
Conversion 

flame  research,  testing  methods  190 


new  gases  in  Europe  190 
test  burner  factors  294 

IRON  OXIDES 

gel  polymers  250 

J 

JOINTS 

bonding  compression  couplings  109 

K 

KINETICS 

activated  gases  290 
caxbon  combustion  301 
ethylene  polymerization  291 
gas-solid  reactions  148 
hydrocarbon  reactions  301 
in  turbine  combustors  121 
measurements,  tubular  reactor  121 
pyrolysis,  H2  isotope  effect  198 
reaction  chambers,  application  24 
reaction  rate  determining  steps  24 
reactions,  olefins  303 
shock  wave,  calculations  304 
transport  phenomena,  analysis  300 

L 

LEAKAGE 

detection  devices  86 
detection,  in  pressure  tanks  217 
detection,  trained  dogs,  Netherlands 
163 

detector,  infrared,  gas  mains  14 
gas,  filtration  through  soil  164 
gas  detectors,  calibration  method  86 
infrared  survey,  mobile  unit  218 
location,  in  buried  mains,  sonic 
mefhcd  110 

mobile  detection,  methane  sniffer  140 
mobile  infrared  detector  163 
pipe  repair  240 
television  inspection,  inside  pipes 
140 

LIQUEFACTION.  See  also  Methane 
Liquefaction 

nitro^n  17,  248,  261 
pipeline  design  235 
storage  20,  135,  184 
storage,  insulation  60,  135,  184 

LIQUEFIED  NATURAL  GAS 

Alaska  214,  261 

approval  of  LNG  expected,  Britain 
254,  287 

equilibria  235,  236 
expansion,  world  facilities  159 
experimental  station,  France  158 
heat  transfer  82,  106,  295 
low  piessure  11 
Moscow  plant  60 
peakload.  East  Coast  35,  287 
purification  286 
storage  158,  184,  287,  288 
storage  tanks  35,  60,  82,  135,  158, 
213,  235,  236 

transports  82,  105,  135,  158,  175, 
261,  287 

LOGGING 

density  154 


flowing  well  31 
interpretation  55,  102,  180 
mud  31,  102 

nuclear,  for  depth  correlation  31,  208 
optimum  methods  153 
resistivity,  new  study  of  beds  154 
sonic  56,  208,  209 

LP-GAS.  See  also  Butane;  Propane; 
Underground  Storage 

agricultural  use  89,  113 
competition  28 

foreign,  industry  26,  28,  53,  74,  150 
growth,  U.S.  6,  28,  184,  253 
installations,  safety  279 
peakload,  Omaha,  Nebraska, 
plant  216 
pipeline  52 

refrigerated  storage  35,  82,  159 
refrigerated  tankers  60,  184,  287 
tank  cars,  unloading  35 
underground  capacity  214 
vaporizer,  butane  system  90 
Storage 

cylinders,  manufacturing  plant  82 
economics  and  design  105 
expansion,  consuming  areas  82 
prestressed  concrete  pipe  184 
recoverj’,  from  salt  cavern  82 
refrigerated  tankship  11 
road  transport  and  storage.  Great 
Britain  11 

safety,  gas  making,  Britain  105 
two  liquefied  gaseous  hydrocarbons 
213 

M 

MAGNETOHYORODYNAMICS 

crossfields  in  flow  206 
equations,  propagation  and  radiation 
206 

ion  propulsion  256 

Generator 

AC  combustion  gas  type  100 
arc  plasma  53 
developments  281 
factors  100 

MAINS 

construction  14,  86,  184,  266,  292 
earth  work,  boring  292 
location  instruments  292 
mapping,  techniques  110 
repairs  140 
river  crossing  292 
systems  266,  292 
treating  injector  140 
MAINTENANCE 

appliance,  complaints  190,  277 
cleaning,  pipelines  240,  286 
cost  control  175 

distribution,  design  240,  292,  293 
holder  repairs  266 
leakage,  detection  240 
performance  27 
pipeline,  branch  connections 
266,  292,  298 

MASS  SPECTROMETER.  See  also  Analyti¬ 
cal  Instruments 

coal  constitution  22 


gas  traces  251 
hydrocarbon  analysis  299 
hydrocarbons,  in  olefinic  naphthas 
69 

in  gas  analysis  271 

thiols,  sulfides,  structure  classes  119 

MASS  TRANSFER 

analysis  47,  300 

diffusion  theory  276 

flow  96 

fluidized  beds  249,  275,  302 
gas  washing  42,  228 
humidification  171,  296 
mass  heat,  momentum  276 
packed  columns,  chromatographic 
analysis  22 

MATHEMATICAL  METHODS.  See  also 
Computers 

heat  conduction  47 
mass  transfer  47 
numerical  38 
operations  research  31 
process  control  19 
statistical  42 
statistical  mechanics  48 

MERCAPTANS 

rapid  method,  titration  22 
METALLURGY 
alloy,  resistant  298 
corrosion  270 
forging  295 
heat-treating  295 
melting  221,  294,  303 
open  hearth,  gas  fuel  294 
titanium,  pumps  298 

METALS.  See  also  Individual  Metals; 
Catalysts;  Corrosion 

alloy  steels,  corrosion  and  segre¬ 
gation  194 

hardened,  erosion  resistance  297 
iron  determination,  metallic  94 
iron  and  steel,  review,  cost 
reduction  195 

resistant,  chemical  apparatus  245 
titanium,  producers,  alloys  245 

METERING.  See  also  Automation;  Com¬ 
puters 

automation  10,  81,  218 
changing  110,  140,  164 
faults,  internal  266 
LPG  140 
maintenance  110 
mass  flow  133,  222 
outdoor  110 

proving  39,  110,  212,  265,  266,  273 
reading  133, 266 
rotameters,  selection  167 
rotary,  positive  39 
standardization,  gains  110 
telephone  86, 157 
turbine-type,  for  pipelines  68 
variable-head  instruments,  techniques 
144 

wet  test  45 

METHANATION 

hot-gas-recycle,  steel  and  nickel 
catalyst  216 


METHANE.  See  also  Hydrocarbons; 
Gases 

acetylene  from  106, 161 
catalysis,  from  COj  94 
chemicals,  by  engine  oxidation  13 
infrared  absorption  spectra  148 
pentane,  interfacial  tension  302 
pyrolysis,  carbon  deposition  249 
radiolysis  and  photolysis  71 
structure,  by  electron  diffraction  274 
vapor  pressure  and  heat  data  71 
MIXED  GAS 

butane  enrichment,  Lurgi  gas, 
Scotland  161 

methane-air,  Austrian  187 
peakload,  Omaha  216 
propane-air,  remote  control  216 

MOISTURE 

hygroscopicity  potential,  binary 
system  69 

measurement,  instruments  119 

N 

NAPHTHALENE 

Hydeal  process,  from  reformate  108 
NATURAL  GAS.  See  also  Gas  Industry 
Management;  Pipelines;  Reserves; 
Methane;  Liquefaction 

consumption  growth  52 
conversion  86 
discovery,  Australia  76 
field  handling,  advances  52 
foreign  production  29,76,128,174 
fuel  cell  power  77 
growth  1,99,128 
price  1,  27,  277 

processing  plant,  Canada  1,256 
supply,  liquefaction  175 
rs  electricity  178 

Reserves 

Tennessee  Gas  buys  Bastian  Bay,  La. 
28 

Texas  62 
wildcats  28 
world  99 

NATURAL  GASOLINE 

growth  rate,  retarded  52 
recovery,  economic  aspects  75 
NICKEL.  See  also  Catalysts 
analysis,  in  catalysts  247 
flame  spectrophotometry  226 

NITROGEN 

active,  emission  spectra  of  flames  48 

increased  use  185 

oxidation  by  ozone,  rate  121 

Removal 

cryogenic,  economics  104 

from  argon  303 

heat  exchange,  thawing  9 

NITROGEN  OXIDES 

catalytic  removal,  from  acid  plant 
waste  62 

combustion,  cyanogen-oxygen- 
nitrogen  16 

combustion,  nitric  oxide  -|-  SOj  -|-  O, 
system  66 


compressibility,  COj  system  170 
removal,  ammonia  reduction  104 

NUCLEAR  ENERGY.  See  alto  Energy  Re¬ 
sources;  Radioactivity  Applications 

gasification,  process  heat  12 
larffest  plant.  Bodega  Bay, 

California  152 
power,  progress  in  plants  128 

o 

ODORANTS 

analysis,  instrumental,  in  natural  gas 
226 

disulfides,  cleavage,  S  content  304 
evaluation,  air  conditioning  164 

ODORIZATION 

adsorption,  pure  soil  constituents 
218 

bibliography — 1959  110 
bypass  absorption  type,  results  110 
injection  equipment,  masking  agents 
111 

masking,  in  mains  86 
utility  practices,  survey  86 

OFFSHORE  OPERATIONS 

automated  platform  31, 131 
drilling  55,175,179,283 
exploration  55, 283 
gas  measurement  31 
Oregon,  lease  law,  submerged  land 
209 

Pleistocene  oil  130 

wave  action,  on  platforms  31 

OIL  GAS 

automation  108 

catalytic,  plant  38,  162,  188,  203 

process  108,  138,  188,  265 

tar  removal,  by  sulfur  washer  62 

OIL  SHALE 

competitive  fuel  281 
occurrences  and  properties  77 
oil  recovery,  in  situ  54 
properties,  composition.  Green  River, 
Utah  45, 77,  247 

Retorting 

fluid-bed,  waste  heat  boilers  263 
hot  pellets  14, 152 
up  flow  128,  179,  281 

OLEFINS 

by  epoxidation  94 
epoxy  plant,  peracetic  acid  process 
13 

by  spectrophotometry  226 

OPERATIONS  RESEARCH.  See  also 
Process  Design 

cyclic,  optimization  144 
field  production  area  31 
programs,  progress  27 

ORE  REDUCTION 

blast  furnace  additives,  fuel  oil 
38,  188,  198,  216,  268 
blast  furnace  additives,  gas 
38,  138,  162,  188,  238 
carbon,  time-temperature  84 
hydrocarbons,  kiln  188 


hydrogen  13, 244 

improvement  28, 84, 109 

methane,  three-bed  fluid  process  195 

Process 

ACAR  109 
Esso  188 
H-iron  216 
Texaco  138 
review,  energy  244 
rotary  kiln,  roasting  and  reducing  38 
suspension  cyclones,  multistage  84 
thermodynamics,  iron  oxide  system 
84 

ORGANIC  SULFUR.  See  also  Sulfur 
Compounds 

carbon  oxysulfide,  removal  by  alkali 
bed  258 

mercaptans,  amine  catalysis, 
intermediates  263 

thiols,  sulfides,  structure  classes  119 

OVENS 

alloy  sheet,  for  broad  usage  66 
curing,  for  resin-bonded  grinding 
wheels  113 

gas,  baking,  high-speed  Celeritor  17 
plastic  heating  269 
refractory  air  heater  295 

OXIDATION 

aliphatics,  direct  13 
butane,  to  alcohols,  aldehydes  291 
cyclohexane,  for  nylons  289 
hydrocarbons,  for  petrochemicals 
290 

OXYGEN 

ozone  production  302 
petrochemical  processes  291 
reaction  mechanisms,  with  carbon 
94 

P 

PARTICLE  SIZE 

adhesion  and  cohesion,  tests  198 
apparatus,  recording  size  analysis 
146 

distribution,  below  microns  196 
dust  counting  22 

mineral  separation,  carrier  flotation 
251 

PATENTS 

mechanized  searching  278 

PEAKLOAD.  See  also  Distribution  Sys¬ 
tems;  Underground  Storage;  Weather 
Forecasting 

liquefied  natural  gas,  use  287 
primary  flash  distillate  in  carburetion 
39 

propane-air,  automatic,  Worcester, 
Mass.  86 

propane-air,  Springfield,  Mass.  86 

PERMEABILITY 

cores,  effect  of  trichlorsilanes  199 
determination,  well  log  data  8 
water  in  sands,  after  grouting  8 

PERSONNEL 

electronics  skills  for  automation  126 


safety,  management  279 

PETROCHEMICALS.  See  also  Acetylene; 
Ammonia;  Aromatics;  Carbon  Black; 
Ethylene;  Fischer-Tropsch;  Hydrogen¬ 
ation 

acetylene  289,  290,  291 
acrylonitrile  188 
alcohols  162 
alkyl  sulfides  239 
aromatics  36,  238,  239 
Canada,  production  3,203 
carbon  black  288 
catalysis  300 
catalysts  288 

catalysts,  nickel-organic  complexes 
264 

catalysts,  palladium  291 
chemicals,  by  engine  oxidation  13 
chlorinated  hydrocarbons  62, 84 
cutting  gas  290 
electric  discharge  290 
feedstocks  290 

foreign  plants,  free  world  203 
France,  plastics  and  fibers,  production 
51 

gasoline  to  fertilizer  plant,  Indonesia 
174 

Germany,  products  and  training 
program  264 

growth,  output,  and  value.  United 
States  4 

hydrocarbon  oxidation  62, 162,  238, 
239,  263,  264,  289,  290,  291 
hydrocarbon,  radiation  238 
hydrocarbon  sources,  growth  of 
industry  151 
hydrocarbons  189 
hydrocarbons,  raw  materials  and 
^costs,  Europe  189 
industrial  growth,  Latin  America  4 
industry  expansion.  Great  Britain 
51,174 

industry  expansion,  Japan  75 
inert  gases  84 
intermediate  plant  expansion, 
Philadelphia-Wilmington  area  3 
intermediates  radiation  239 
intermediates  urea  239 
isopentane,  from  ethylene  and 
propane  264 

Italian  industry,  fourth  largest  51 
Japan,  29%  industry  growth  51 
oxidation,  intermediates  38 
ozone,  low  cost  302 
plastics  271 
polymerization  291 
polymerization,  radiation  240 
processes  290 
propylene,  Canada  51 
pyrolysis  290 
rubber  290 

rubber,  new  polymers  204 
rubber,  pipe  coatings  263 
toluene  239 
U.  S.  plants  203 
West  Germany,  production  98 

PETROLEUM.  See  also  Energy  Resources 

Brazil,  prospects  77 

export  policy,  Canada  to  U.  S.  174 


forecast,  1961  29 
industry  expansion,  Pakistan,  1960 
50 

industry,  USSR,  ten-year  growth  50 
midyear  (1961)  glut  206 
motor  fuel  29 
refinery  costs,  U.  S.  207 
review,  analysis,  1959-60  119 
world  proration  6, 29,  207 
Demand 

world,  1960  29 

Development 
Algeria,  Sahara  101, 173 
competition  64 

depletion,  political  pressures  175 
drilling^  60 

Petroleos  Mexicanos,  growth  202 
products  use,  gas  188 
USSR,  to  1960  174 

Production 

estimation,  reserves,  field  data  29 
foreign,  1960  101 
geology,  Brazil  257 
Kuwait,  1960  statistics  173 
Mexico,  1960  statistics  173 
oil  and  gas  energy  forecast  254 
profits,  improvement  needed  29 
rank,  research  283 
refining  capacity,  world  75 
Russia,  growth  of  7-year  plan  101 
Russian  exports  202 
Sahara  74 

U.  S.  capacity  revision  101 
USSR,  int<  rnal-export  use,  effect 
179 

Refining 

capacity,  woild  75 
methods,  arcmatics  36 
processes,  improved  84 
review,  catalytic  reforming  101 

PHASE  EQUILIBRIA.  See  also  Equilibria 

n-butane — 1-butane — water  122 
charts,  hydrocarbons  244 
helium-bearing  gas,  Amarillo  plant 
72 

hydrogen-nitrogen  system  250 
methane-n-heptane  systems  250 
nitrogen  249 

nitrogen,  supersaturated  vapor  71 
propane-hydrogen  sulfide  96 
steam-water  301 
volumetries,  methane-ethane-ri- 
pentane  122 

PHENOLS 

biological  oxidation,  in  waste  liquors 
38 

cumene,  competition,  other  processes 
162 

PILOT  LIGHTS 

baffled,  for  top  burners  143 

PIPELINE  SYSTEMS 

Canada,  expenditures  1961  126,235 

coal.  East  Coast  279 
coal  line.  Great  Britain  203 
Europe,  increased  activity  286 
LPG,  new  lines  62,  151 
Mexico,  Pemex  operations  and 
projects  151 


oil  batch  separation  260 
Pacific  Gas  record  235 
projects,  California  4, 49,  52 
projects,  record  total  authorized  203 

Construction 

Alaska,  bay  crossing  10, 27, 133 
Alberta,  California,  progress 
183, 236,  286 

aluminum  pipe,  field  test  58 
backfilling,  protective  shield  212 
beveling  tool  68 
Canada,  activity  174, 286 
cost  accounting  26, 286 
damage  by  contractor  292 
equipment  and  tools,  survey 
81,134 

highway  crossings,  split  casing  271 
improv^  field  techniques  4 
1961  decline  286 
pipe  alloys — columbium  steel  260 
river  crossing,  bridge,  Arkansas 
134,167,212 

river  crossing,  trench  10,69,81,157, 
183,212, 259 

road  boring,  trunkline  212 
stringing  by  helicopter  68 
submarine  34,  58, 151 
submarine,  Mediterranean  180 
techniques,  efficiency  and  bidding 
127 

Uinta  Basin,  to  Salt  Lake  105 
winter  operations  235 

Description 

Alberta  to  San  Francisco,  features 
212 

Colorado  to  California,  approval  27 
Comecon  and  Trans-Siberian  oil  lines, 
USSR  76 

Hassi  R’Mel  to  coast  3 

Lacq  (France)  to  major  markets  26 

LPG  and  propane  285 

Pemex,  Yucatan  to  Mexico  City, 

24-in.  10 

Design 

Africa-France  269 
Alberta,  California,  design  and  layout 
52 

construction  costs  151 
corrosion  prevention  20 
long-distance,  development  stages 
10,  68,  134,  183 
main  diameters  10, 176, 183 
Mediterranean  269 
plans,  standards,  methods 
183,212,269 

routing  by  photogrammetry  134, 157 
sea-depth,  buoy  practice  212 
technical  planning  34, 69 
weight  coatings  212 

Operation 

Campo  Duran,  Argentina  50 
cath^ic  protection  20 
cleaning  10, 105, 286 
compressor  stations,  freezing, 
prevention  182 
computer  uses  34,  260 
corrosion,  costs  20 
directory,  oil  and  gas  213 
economics,  high-capacity  product  213 
electrical  shorts,  locating  59 


flow  increase,  by  sandblasting  157 
gas  purchases,  1959  25 
line  inspection,  aerial  167 
lining  machine  234 
lining  machine,  cable  control  212 
maintenance  and  equipment  260,292 
pollution  279 
remote  control,  dispatching 
81, 134, 269 

repair,  24-inch  line,  Sahara  59 
reserves,  TGT  ownership  76 
resistance,  corrosion  prevention  20 
Sahara  gas  line  183 
survey  device,  for  potential 
measurements  134 
vibration,  measurement  by  acoustics 
134 

PIPING.  See  also  Pipelines;  Plastics 

alloys — columbium  steel  236, 260 
branched  connections  81, 235 
cathodic  protection  270 
costs,  labor  time  units  4, 19,  222 
flexible  metal  hose,  uses  270 
fracture,  cleavage,  research  81 
handling  14, 19 

manufacture,  cold-expanded  fusion 
wielding  134 
plant  operation  266 
plastic,  field  59,  68 
plastics,  polyethylene  59 
standards  34 
steam,  control  system  296 
thin  w'all,  selection  and  advantages 
19, 164 

welded  testing  233 

Plastics 

protection  298 

service  replacements,  Arizona  14 
service  replacements.  Public  Service 
Co.,  Colo.  14 

PLASMA  TECHNOLOGY 

control,  by  nozzle  228 

jet  heating,  for  practical  service  152 

PLASTICS.  See  also  Coating;  Piping 

coatings,  water  suspensions  298 
epoxies  from  olefins  13 
gas  mains,  7  towns  292 
gas  meter  case  266 
hose.  Teflon  68 
noise  insulator  293 
petrochemical  sources  290 
pipe  fittings  245 
piping  14,  59,  145,  225,  298 
piping,  field  experience  69 
piping,  in  gathering  service  59 
piping,  fittings  in  ammonia  298 
porous,  industrial  use  302 
rubber,  ethylene-propylene  290 
tower  packings  293 
structures,  fiber  reinforced 
21,  169,  224 

thermoplastic,  properties  68 

POROSITY 

plastics  302 

rock,  gas  measurements  45 

PRESSURE  REGULATION.  See  alto 
Distribution  Systems 

improved  devices  111 
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pipeline  systems  267 
stations,  design  for  large  customers 
111 

PROCESS  CONTROL.  See  also  Automa¬ 
tion;  Computers 

analyzers,  types  296 
automation,  chromatograph 
91,296,302 

heat  transfer  belts  301 
steam  supply  296 
PROCESS  DESIGN 
advances,  plants  189 
checklist,  projects  52 
chemical  projects  91, 278 
cracker-CO  boiler  90 
desiccant  drying  303 
equipment  costs  4 
flow  control  266 
granular  solids  transfer  91 
mathematical  methods  42 
PROMOTION 

appliances  176,  230,  254,  295 
France,  methods  176 
gasigns,  development,  economics  75 
Great  Britain,  domestic  gas  heat  176 
load  building,  renewal  areas  230 
planning  by  A.G.A.  Regulatory 
Affairs  Committee  230 
residential,  N.Y.  Worlds  Fair,  1964  254 
PROPANE.  See  also  Hydrocarbons; 
Paraffins;  LP  Gas 

-air,  peak  plant,  remote  control  216 
asphalt,  solvent  use  228 
fuel  cell  feed  256 

PROPYLENE.  See  also  Hydrocarbons; 
Olefins 

economics,  Canada  51 

glycerine  source  291 

molecular  structure  302 

uses  and  growth  85 

PUBLIC  RELATIONS 

chemical  equipment  standards  278 

PUMPS 

centrifugal,  extended  service  193 
centrifugal,  improvements  67 
centrifugal,  performance  270 
standards,  chemical  industry  296 

PYROLYSIS 

acetylene,  by  shock  wave  85 
benzene,  acetylene  and  diacetylene 
162 

butane,  effect  of  vessel  coatings  264 
coal;  high  vacuum,  structural 
elements  289 

coal;  powder,  oxygen,  on  refractory 
37 

coal ;  products,  mass  spectrometry  22 
hydrocarbons,  kinetics  301 
hydrocarbons,  thermal  hydrogenolysis 
13 

methane,  shock  wave  reactor  11 
organic  compounds,  stability,  uniform 
thermal  test  63 

R 

RADIOACTIVITY  APPLICATIONS.  See 
alto  Logging;  Nuclear  Energy 


bituminous  coals,  reaction  with 
O,  N.  199 

ethane,  hydrogen  yields  264 
methane  dosimetry  45 
tracer  methods,  flow  studies  170 

RATEMAKING 

area  rate,  new  FPC  method  255 
estimated  price,  demand  151 

REACTORS 

fluid  bed,  phthalic  anhydride  91 
fluid  coke,  resistive  heating  193 
gas,  Ca  embrittlement  303 
Sweden,  pressure  303 

REFINERY  GAS 

air  pollution  64 
REFORMED  GAS 

butane  feed,  650 "-OOO®  109 
Micro  Simplex,  hydrocarbons,  France 
139 

natural,  Austrian  program  189 
natural,  catalytic  Vienna,  Austria 
189 

plant,  Romford  Works,  England 
139, 289 

production,  high  pressure  62 
production  pebble  heater  162 

5.5. C.,  automation,  cyclic  138 

5.5. C.  process,  light  distillates  139 
thermodynamics,  autothermic  217 
water  gas  shift,  catalytic  85 

REFRACTORIES 

failure,  oil-gas  plant  21 
insulating,  tile  kiln  21 

REFRIGERATION.  See  also  Appliances 

absorption  cycle,  valence,  Weil  300 
centralized,  public  utility  192 
efficiency,  improved  refrigerant 
solvent  166 

gas,  expander-exchanger  cycle  295 
handling  frozen  foods 
17,  18,  143,  221 
helium  recovery  269 
media;  solubility,  amines  166 
Mollier  diagram,  air  267 
orifices,  flow  control  266 
steam  vacuum,  air  conditioning  293 
thermoelectric  supplement  41 

RESEARCH 

A.G.A.,  domestic  cooking  equipment 
98 

A.G.A.  gas  turbines,  school  utilities 
75 

A.G.A.,  line  pipe,  seminar  98, 127 
coal,  world  list  of  groups  127 
explosives,  explosions  and  flames, 
1957-58  127 
gas  utilization  278 
industrial,  development  176 
information  retrieval,  systems  175 
planning,  incentives  and  costs  127 
Russia,  science  program  151 

RESERVES.  See  alio  Energy  Resources; 
Gas  Industry  Expansion 
Gas 

Italy  278 

owmership,  by  pipeline  76 
petroleum,  1960  76, 128 


USSR,  total  and  anticlinal  74 

RESERVOIR  ENGINEERING 

brines,  volumetric  behavior  180 
deliverability,  gas  well,  estimates  8 
field  completion,  computer  study  78 
gas  drive,  equations  and 
permeability  209 
nonuniformity,  of  sands  78 
oilfield  interference,  aquifer 
properties  8 

oil  properties,  correlations  8 
particle  shape,  resistivity-porosity 
79 

performance  233 
permeability,  from  well  log  8, 209 
pressures  180, 209, 233 
radioactive  inert  tracers,  flow  paths 
55 

recovery  research  31, 258 
reserves,  from  pressure  decline,  by 
computer  255 

segregation,  control  survey  8 
storage  pores,  core  test  flows  103 
thickness,  corrections  for  crooked 
wells  8 

s 

SAFETY 

API  Operating  Practices  Committee 
98 

combustible  waste  gases  279 
costs,  precautions  vs  risks  27 
damage  claims  gas  operations  98 
explosions,  prevention  98, 99, 151,  204 
fire  prevention,  grease  removal  18 
fire  prevention,  sprays  24 
fire  protection  17,  152,  203,  255 
gas  holder  limit  switch  279 
gas,  public  education  5, 127 
hydrogen,  hazards  27 
inert  purging  gases  279 
inter-utility,  damage  204 
isotopes,  control  27 
job  training  5, 176 
leakage,  detection  devices  86 
low  temperature  plants  99 
LPG,  fires  and  explosions  279 
oil  pollution,  water  supply  279 
pipeline  operations,  A.G.A. 

contributions  5 
practices,  gas  processing  75 
tanks,  entry,  precautions  204 
toxicity,  coatings  177 
toxicity,  gas  installation  177 
training  policy  98,  99,  255,  279 

SECONDARY  RECOVERY 

combustion,  laboratory  model  131 

miscible-phase  32, 209 

rich-gas  displacement  8, 79, 154,  209 

SERVICE  PIPING 

low  pressure,  flow  111 

replacement,  copper  tubing  141 

SHALE  OIL 

hot-water  pulping  54 
in  sitvi  combustion  54 
kiln,  hot  shale  pellets  media  14 
kiln,  recycled  heating  balls  163 
retort,  coarae  moving  bed  217 


SHOCK  TUBES 

acetylene,  from  methane  11, 160, 199 
acetylene,  HCN,  from  CHi  161 
gases,  thermal  diffusion,  and 
conductivity  46 
kinetics,  limits  304 
nitrous  oxide,  rates  199 
periodic  wave  resonance  72 
research  use  48,  228,  247 

SOIL  MECHANICS 

w'ater  pressures,  stresses  271 

SOLAR  ENERGY 

collector  units  54 

progri-ess,  1960,  costs,  applications  6 
silicon  cell  304 

SOLUBILITY 

gases,  selected  solvents  72 
hydrocarbons,  reactions  302 
water  in  hydrocarbons  22 

SPACE  HEATING 

industrial  plants  295 
new  homes,  Lacq  area  295 
radiant,  overhead  bowl  295 
rental,  proposed  295 

SPECTROMETRY.  See  also  Analytical 
Instruments 

emission,  hydrocarbons,  flames  48 
mass  spectrometer,  thermal 
ionization  275 

Spectrophotometry 
auto  exhausts,  olefins  119,  299 
combustion  gases,  acrolein  119 

STANDARDS 

gas  units  symbols,  international  177 
reactor  desig^i  303 

STATE  COMMISSIONS 

California,  Enchilada  pipeline  49 
STEAM  GENERATION 
automation,  efficiency  222 
equipment  failures  168 
gasworks,  boilers  193 
geothermal  252,  256 
heat  recovery,  turbines  124 
tables,  VDI,  Mollier  114 

STORAGE.  See  also  Underground 
Storage;  High  Pressure 

alloy  tank,  helium  60 
refrigerated,  design  106 
vapor  recovery,  economics  214 

LPG 

cylinders,  manufacturing  plant  82 
prestressed  concrete  pipe  184 
recovery,  salt  cavern  82 
refrigerated,  vapor  compression  82 
refrigerated  tankship  11 
undergrround  caverns  82 
Tanks 

indicator,  break  down  159 
inert  purge,  COj  159 

SUBMERGED  COMBUSTION 

entrainment  166 

SULFUR 

bacterial  reduction  117 
Canada,  costs,  market  5,  104,  132 


coal,  chemistry  234 
competitive,  Frasch  vs  gas  9,  104 

Analysis 

determination,  disulfides  304 
determination,  field  119 
gasoline,  x-ray  emission  22 
H;S,  determination,  comparison 
color  tests  196 

petroleum,  bremsstrahlung  emission 
226 

reactions,  with  coal  ash  264 

Removal 

advances  285 
hot  carbonate  155, 284 
molecular  sieves,  gasoline  104 
package  plants,  Claus  133 
precipitation,  miscible  solvent 
155,  234 

scrubbing,  sewage  gas  258 
Stretford  process  285 

SULFUR  COMPOUNDS.  See  also  Hydo- 
gen  Sulfide;  Organic  Sulfur 

mercaptans  22,  46 
sulfur  dioxide,  trioxide  from 
flue  gas  40 
thiophene  and  CS>  11 

Sulfur  Dioxide 
CO  combustion  36 
PVT  data  122 

PVT  data  in  BWR  equation  122 
removal,  carbon  adsorbent  211 
thermodynamics  250 

SURFACE  AREA 

granular  material  69 
SYNTHESIS  GAS.  See  alto  Flame  Re¬ 
search;  Ignition;  Pilot  Lights 

Bureau  of  Mines,  Louisiana,  Mo.  139 
partial  oxidation,  oil,  metal  reten¬ 
tion  by  carbon  163,  189,  217 

SYNTHETIC  FUELS.  See  also  Fitcher- 
Tropsch;  Motor  Fuels 

hydrocarbons,  Kolbel-Englehardt 
process  85,  138,  161 
mechanism  from  CO,  Hj  -f-  CjH,  217 
pure-iron  catalyst  85 

SYNTHETIC  RUBBER 

isoprene  from  propylene  139 
isoprene,  Houdry  process  139 
isoprene,  process  studies  139 
new  polymers  204 

T 

TANKERS 

demand,  oil  135 
double-cylinder,  LNG  287 
entry,  precautions,  hazards  204 
liquefied  natural  gas  287 
LPG,  operation  287 
LPG,  refrigerated  60 

TAR 

assay,  British  85 
brown  coal,  Lurgi,  Morwell, 
Australia  38 
distillate  fuel  250 
oil,  distillates  and  extracts  146 
oil  gras,  removal  62 


TAR  SANDS 

pilot  extraction,  successful, 

Athabasca  207 
recovery  process  128 

TECHNICAL  REPORTING 

clarity,  editorial  rules  2,  73 

TELEMETERING.  See  alto  Automation; 
Metering 

analysis  of  message  105 
control,  functions  and  costs  157 
control.  People’s  Gas,  Florida  213 
control,  products  line  259 
data  handling  63 
engineering  260 
instruments,  sequencing  10 
patterns,  for  machines  81 

TEMPERATURE  MEASUREMENT.  See  olto 
Analytical  Instruments 

optical  45 

pryometer,  cooled-tube,  gas  streams 
222 

radiation,  test  source  301 
standard  scale  147 
thermistors  273 
thermistors,  in  titrations  298 
transducers  144 

Expansion 
fluid  systems  115 
helium  246 
liquid  in  glass  115 

Resistance 

carbon  168 

NBS  calibration  115 

Pt  automatic  42 

Thermocouples 
calibration  91 
cobalt-gold  250 
immersion  error  91 
insulation  115 
recombination  172 
tungsten-rhenium  168 

THERMAL  CONDUCTIVITY 

alignment  charts,  gas  123 
carbon  dioxide  123 
ethylene,  reduced  state  24 
heterogeneous  materials  199 
hydrocarbons,  correlations  172 
hydrogen,  binary  mixtures  72 
porous  rock  96 

sandstone,  fluid  filled,  steady  state 
199 

solids,  by  condensate  methods  172 
theory,  annulus  244 

THERMODYNAMICS 

air,  dry  and  moist  96 
argon,  data,  -70“  to  400“C  123 
burning  velocity  17 
enthalpy  47 

enthalpy,  bubble  plates  47 
equilibrium,  nomogram  96 
fugacity,  activity,  liquid  13 
gas  mixing  123 
hydrocarbon  series,  review  48 
irreversible  304 
liquids,  sound  velocity  276 
tabulations  gfas  turbines  72,  250 
thiols,  gaseous  172 


/ 


thermal  conductivity,  rocks,  sands 
236 

washed  clay  cavity  by  defloccu- 
lating  liquid  159 
washed  salt  cavity,  Cleveland,  for 
propane  60 

Gas 

Colorado,  Leyden  mine  185 
growth  report  1960  136 
Illinois,  6  areas  160 
Michigan,  Six  Lakes  Field  136 

LPG 

capacity,  24%  increase,  1960  214,  261 
caverns  60,  82,  106,  135,  185, 236, 282 
facilities,  relation  to  consuming 
areas  82 

method,  Antwerp,  Belgium  35 
operators,  opinions  on  costs  and 
problems  105 

recovery,  salt  cavern  82,  185 
storage  facilities  vs  growth  185 

V 

VALVES 

capacity  rating  design  43 
gate,  time  controls  270 
pressure  control  devices  20 
process  equipment  270 
servicing,  types  168,  223 
sizing,  by  operating  cost  115 
VAPOR  PRESSURE 
inert  gases  251 
methane,  heat  capacity  123 
VENTILATION 

appliance,  design  18,  113 
appliances,  branched  and  SE-duct 
18 

branched  flues,  Europe  192 
gas  kitchens  244 
kitchen,  grease  removal  18 

VISCOSITY 

dissociated  gases,  from  shock  tube 
124 

dissociating  hydrogen  300 
equations,  liquid  flow  124 
falling  cylinder  instrument  24 
flow-meter  228 
gases,  two-component  72,  148 
liquids,  atomization  200 
polar  gases  276 
review,  1959-60,  Newtonian 
fluids  123 

water  and  steam  124 


determination,  infrared  170 
flash  distillation  251 
flash  evaporators  252 
free,  in  fuels  94 
heavy,  new  Swiss  plant  72 
pollution  prevention  279 
PVT  data  96 

saline  conversion,  butane  freezing 
39 

saline  sources  252,  275 
spray  nozzle  tests  24 

WATER  GAS 

Australia,  new,  Mortlake  217 
Australia,  production  equipment  189 
carburetion,  flash  distillate  39 

WEATHER  FORECASTING 

relation  to  gas  sendout  14 

WELDING 

automatic  81 

automatic  arc,  high  speed  59,  213 
automatic,  COj  shield  59 
automatic  double-jointing  34 
cleaning,  stringer  bead  59 
electrothermic,  branch  tap  218 
failure,  hydrogen,  alloys  213 
insert  ring  271 
natural  gas,  cutting  toi-ch  270 
stress  relief  35,  39 
training,  for  distribution  87 
WELL  PRACTICE 
automatic  water  removal  56 
blowout  preventers  233 
cementing,  hardening  time  154 
cementing,  in  wet  formations  131 
cements,  special  additives  79,  131 
completion,  costs  32,  55 
completions,  slim  hole  210 
drilling  mud  research  258 
drill-stem,  stream  evaluation  131 
drill-stem  test  103 
gas  lift  by  engine-exhaust  131 
lignite-chrome  mud  284 
liquid  nitrogen,  application,  well 
handling  8 

multiple  completion  systems  56 
problems,  Hassi  Messaoud,  Sahara 
32 

small  diameter,  casing  210 
sonic  log,  cementation  56 
tubing  flow,  gas-oil  284 
wireline  tester  282 
workovers  233 


transport  processes  123 
Van  der  Waal’s  interaction  96 
water,  steam  technique  172 

THERMOELECTRICITY 

appliance  control  equipment  54 
applications  128,  207 
burners,  generator  281 
converters  179,  281 
effects,  analysis  29 
generation,  application  7,  30,  77 
generator,  cathodic  protection  30 
nuclear  heat,  satellites  178 
refrigeration  41 

THERMOGRAVIMETRIC  METHODS 

techniques  and  correlations  196 

THIOPHENES 

infrared  spectra,  alkyl  170 
TRANSPORTATION 

LNG,  commercial  plans  261 
Houston,  Texas,  ship  channel  34 

u 

ULTRASONICS 

absorption,  metals  247 
gas  cleaning  251 
reactions  251 

UNDERGROUND  GASIFICATION 

coal  seams  257 
costs.  Bureau  of  Mines,  from 
electrolinking  187 

UNDERGROUND  STORAGE 

aquifers  11,  35,  159 
Canada,  prospect  of  growth  106 
capacity  185 

cavity,  washing  by  stages  106 
concentric,  vapor  sealed  outlet  136 
development,  Herscher-Mt.  Simon 
159 

England,  sites  236 

facilities,  Ontario  and  Quebec  214 

frost,  porous  soil  236 

frozen  pit.  Conch  pilot  storage  261 

gas  hydrate  problems  135 

LNG  287,  288 

measurements,  locating  structures 
159 

operating  characteristics  214 
pressure  variations  288 
pressurized  system,  operation  288 
salt,  properties  affecting  hydro¬ 
carbons  214 

seal,  water  column,  for  high 
pressure  60 

sealed  outlet  structure  136 
strata,  England  236 
survey,  company  tabulations  99 
theory,  liquefaction,  methane  160 


w 

WATER 

cooling,  spray  tower  24 
desalting,  by  propane  hydrate  52 


X 

X-RAY  METHODS.  See  also  Instruments 

diffractometer  299 
scattering  ratio,  H:C  22 
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